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Telemetry

Jay et al. 2006.  Marine Mammal Science

Jay et al. 2021. USGS 

https://doi.org/10.5066/F7FQ9TP6
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Telemetry 

behavior

and 

movement 

Fischbach & Jay. 2016. Wildlife Society Bulletin

https://doi.org/ 10.1002/wsb.685
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Imagery: survey drones

Fischbach et al. 2022. J. Wildl. Manag.

https://doi.org/10.1002/jwmg.22256
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Imagery: satellites

Fischbach & Douglas. 2021. Remote Sensing

https://doi.org/10.3390/rs13214266
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Pacific walrus range

Summer

Range
Winter

Range

Key

Deep Waters
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Jay et al. 2014.  PLoS One 

https://doi.org/10.1371/journal.pone.0093035

Jay et al. 2010. Marine Ecology Progress Series 

https://doi.org/10.3354/meps08575

Beatty et al. 2016. Biological Conservation 

https://doi.org/10.1016/j.biocon.2016.08.035
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Jay et al. 2012.  Marine Ecology Progress Series 

https://doi.org/10.3354/meps10057

Walrus responses to sea ice



Marine Mammal Commission Meeting 2023 Nov 14

Since 2007 sea ice has retreated 

from nearly all the 

Chukchi Sea in 

15 of 17 years.

Photo: USGS / R. Kingsbury
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Most large 

coastal haulouts 

are in 

northern 

Chukotka

Fischbach et al. 2012.  USGS

https://doi.org/10.3354/meps10057
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Change in energetic requirements

Jay et al., 2017. Journal of Mammalogy

https://doi.org/10.1093/jmammal/gyw195
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Change in energetic requirements

Udevitz, et al. 2017. Ecosphere

https://doi.org/10.1002/ecs2.2014
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Change in energetic requirements

Ice-free season:       

swimming         resting

Global climate models: 

ice-free season

Physiology models:

calories body condition

Udevitz, et al. 2017. Ecosphere

https://doi.org/10.1002/ecs2.2014
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Fischbach et al. 2009.  USGS

https://pubs.usgs.gov/of/2009/1291/pdf/ofr20091291.pdf

Udevitz et al. 2013. Polar Biology

https://doi.org/10.1007/s00300-012-1259-3

Photo: USGS / A. 

Disturbances

at coastal haulouts

- kill walruses and

- may cause population decline
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vessel traffic

Photo: Teekay / 

gCaptain

Photo: DSME

https://www.ship-technology.com/



Marine Mammal Commission Meeting 2023 Nov 14

October

vessel traffic



Marine Mammal Commission Meeting 2023 Nov 14

October

vessel traffic

Taylor et al. 2023. Ecosphere

https://doi.org/10.1002/ecs2.4433



Marine Mammal Commission Meeting 2023 Nov 14

vessel traffic

Alaska Russia

Fischbach et al. 2022. J. Wildl Manag.

https://doi.org/10.1002/jwmg.22256

Beatty et al. 2022. Marine Eco. Prog. Ser.

https://doi.org/10.3354/meps14131

Fischbach and Douglas. USGS.

https://doi.org/10.5066/P9CSM0KN
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rapid dissemination of haulout use 

observations to managers
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Photo: USGS / A. Fischbach  and K. Rode

monitor walrus body condition 
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Thank you

Photo USGS / A. Fischbach 
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Blank slide
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Chukotka, Russianorthern Chukotka

Photo: A.A. Kochnev
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Methods


